Role of NF-κB and p38 MAPK activation in mediating angiotensin II and endothelin-1-induced stimulation in leptin production and cardiomyocyte hypertrophy.
We recently identified leptin as a downstream factor mediating the hypertrophic effects of both angiotensin II and endothelin-1 in cardiomyocytes, an effect dependent on increased leptin biosynthesis, however, the mechanism for such increased leptin production is not known. This study was designed to elucidate the mechanisms underlying angiotensin II- and endothelin-1-stimulated synthesis in cultured ventricular myocytes. The hypertrophic effects of both angiotensin II (100 nM) and endothelin-1 (10 nM) were associated with increased leptin secretion and gene expression by 40 and 50 %, and 86 and 68 %, respectively. These effects were associated with significantly increased nuclear factor kappa-light-chain-enhancer of activated B cells (NF-κB) phosphorylation by 34 and 52 %, as well as enhanced translocation of NF-κB into nuclei and also the NF-κB-DNA binding activity by 35 and 31 % induced by angiotensin II and endothelin-1, respectively. On their own, 24 h treatment with either angiotensin II or endothelin-1 increased cell surface area by 30 and 40 %, protein synthesis by 30 % and the α-skeletal actin gene by 53 and 68 %, respectively, indicating a robust hypertrophic effect whereas this was completely prevented by NF-κB inhibition. In addition, NF-κB inhibition significantly attenuated angiotensin II and endothelin-1-induced p38 MAPK activation whereas inhibition of p38 MAPK blocked both angiotensin II- and endothelin-1-induced increases in leptin secretion. The ability of both angiotensin II- and endothelin-1 to increase leptin production in cardiomyocytes and the resultant hypertrophic response are mediated by NF-κB and dependent on p38 MAPK activation.